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OPTICAL PATH FOLDING APPARATUS FOR 
OPTICAL SCANNER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an optical path folding apparatus 
for optical scanner and particularly to an optical path folding 
apparatus that has a double side re?ecting mirror. 

2. Description of the Prior Art 
Optical scanner employs a principle of using an optical 

path folding apparatus to re?ect light to a lens for forming 
a light image, then using a charged coupled device (CCD) to 
convert the light image to digital signals for computer 
process. Optically, it needs a certain length of optical path to 
form the light image required. If the optical path is stretched 
linearly, the optical path folding apparatus Will become too 
bulky and is against the contemporary design concept of 
small siZe and light Weight for electronic devices. Hence the 
optical path folding apparatus used in the contemporary 
scanners mostly uses a plurality of re?ecting mirrors to 
squeeZe the overall siZe While still get the optical length 
needed. The number, siZe and con?guration of the re?ecting 
mirrors directly affect the siZe and Weight of the optical path 
folding apparatus and indirectly affect the siZe and Weight of 
the scanner. 

Most conventional scanners have four pieces of re?ecting 
mirrors in the optical path folding apparatus. Each re?ecting 
mirror does one light receiving and re?ection. This four 
mirror structure is bulky, heavy and costs higher. It thus does 
not suit Well With the contemporary design trend set forth 
above. 

TaiWan (R.O.C.) patent application number 79207828 
(hereinafter Will be referred to as “Prior Art 1”) discloses an 
optical path folding apparatus for scanner that includes three 
pieces of re?ecting mirrors. It has four light re?ections With 
tWo light re?ections taking place on the ?rst re?ection 
mirror. While it reduces someWhat the siZe and Weight of the 
optical path folding apparatus, the tWo light re?ections on 
the ?rst re?ecting mirror do not fall on the same spot. 
Therefore the siZe of the ?rst re?ecting mirror has to be 
increased Which undercuts siZe and Weight shrinking effect. 
TaiWan (R.O.C.) patent application number 85211358 
(hereinafter Will be referred to as “Prior Art 2”) discloses 
another optical path folding apparatus Which has three 
pieces of re?ecting mirrors. Through arranging the position 
and angle of the re?ecting mirrors, at least one mirror has 
tWo or more re?ections taking place on same spot With 
different light incident angles. It has smaller siZe than that of 
the Prior Art 1. HoWever the Prior Art 2 creates a neW 
problem, i.e., producing diffracting light When incident light 
falling on the same spot of the re?ecting mirror. It Will 
doWngrade scanning quality. Therefore there is still room for 
improvement regarding the optical, path folding apparatus. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide an optical path 
folding apparatus that includes at least three pieces of 
re?ecting mirror Which has at least one mirror being double 
side re?ective. Through proper arrangement of the mirrors 
position and angle, the ?rst and second re?ection surface of 
the. double side re?ecting mirror have respectively a light 
re?ection. The diffracting light phenomenon thus may be 
avoided. The siZe, Weight and production cost of the optical 
path folding apparatus may be reduced. 

The optical path folding apparatus according to this 
invention includes a light source, a re?ection means, a lens 
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2 
and a charged coupled device. (CCD). The light source 
provides light for scanning a document image. The re?ection 
means receives image light, re?ects the image light to an 
optical length desired and projects the image light to the lens 
Which converges the image light to the CCD. The CCD 
converts the image light to digital signals for computer 
process. The re?ection means includes at least one double 
siZe re?ecting mirror Which has a ?rst re?ection surface and 
a second re?ection surface for respectively receiving and 
re?ecting the image light once. 
The re?ection means has a plurality of re?ecting mirrors, 

Which enables the scanner to obtain required optical path at 
a smaller siZe and lighter Weight. The double siZe re?ecting 
mirror enables light re?ection taking place at different spot 
so that diffracting light phenomenon may be avoided. It 
helps to improve scanning quality. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, as Well as its many advantages, may be 
further understood by the folloWing detailed description and 
draWings in Which: 

FIG. 1 is a schematic vieW of this invention. 

FIG. 2 is a ?rst embodiment variation of this invention. 

FIG. 3 is a second embodiment variation of this invention. 

FIG. 4 is a third embodiment variation of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, the optical path folding apparatus 10 
of this invention includes a light source 11, a re?ection 
means 12, a lens 13 and a charged couple device (CCD) 14. 
The light source 11 may includes a lamp tube for provid 

ing light (shoWn by broken lines in FIG. 1) for scanning a 
document image. 
The re?ection means 12 includes at least three re?ecting 

mirrors. FIG. 1 embodiment includes a ?rst re?ecting mirror 
M1 Which is a double side re?ecting mirror that constitutes 
a ?rst re?ection surface 121 and a second re?ection surface 
122 opposite to the ?rst re?ecting surface, a second re?ect 
ing mirror M2 and a third re?ecting mirror M3. The three 
re?ecting mirrors are positioned in selected angles to receive 
light from the light source 11 and to project image light to 
the lens 13. 

The lens 13 converges the image light to the CCD 14 
Which in turn converts the image light to digital signals for 
computer process and completes the Whole scanning opera 
tion. 

In this embodiment, the mirrors are so arranged that the 
?rst re?ection surface 121 receives the image light of the 
document ?rst. The image light then is re?ected to the 
second re?ecting mirror M2, then to the third re?ecting 
mirror M3 and back again to the ?rst re?ecting mirror M1 
but on the second re?ection surface 122, and then is pro 
jected to the lens 13. The light path can be depicted as: light 
source 11—>M1 (121)QM2QM3QM1 (122)Qlens 13. It 
includes four re?ections on three re?ecting mirrors. 

FIG. 2 illustrates a ?rst embodiment variation of this 
invention. Similar components Will be marked by similar 
numerals as shoWn in FIG. 1. The re?ection means 12 of the 
optical path folding apparatus includes four re?ecting mir 
rors. The second and fourth re?ecting mirrors M2 and M4 
are single side re?ecting mirrors. The ?rst and third re?ect 
ing mirrors M1 and M3 are double side re?ecting mirrors. 
The ?rst re?ecting mirror M1 has a ?rst re?ection surface 



US 6,227,449 B1 
3 

121 and a second re?ection surface 122. The third re?ecting 
mirror M3 has a third re?ection surface 121 a and a fourth 
re?ection surface 122a. The light path is: light source 
11QM1 (121)=M2—>M3 (121a)—>M1 (122)QM4—>M3 
(122a) alens 13. It includes siX re?ections on four mirrors. 

FIG. 3 illustrates a second embodiment variation of this 
invention. Like the one shoWn in FIG. 2, it also has four 
re?ecting mirrors M1, M2, M3 and M4. HoWever only the 
?rst re?ecting mirror M1 is double side re?ective Which has 
a ?rst and second re?ecting surface 121 and 122. The light 
path is: light source 11—>M1 (121)QM2QM3QM1 (122) 
aM4Qlens 13. It includes ?ve re?ections on four mirrors. 

FIG. 4 depicts a third embodiment variation of this 
invention. Like the one shoWn in FIG. 3, it also has four 
re?ecting mirrors M1, M2, M3 and M4. HoWever only the 
second re?ecting mirror M2 is double side re?ective Which 
has a ?rst and second re?ection surface 121b and 122b. The 
light path is: light source 11QM1—>M2 (121b) 
aM3QM4QM2 (122b)—>lens 13. It includes ?ve re?ec 
tions on four mirrors. 

It is to be noted that ?ve or more re?ecting mirrors may 
also be used. HoWever re?ecting light energy Will diminish 
With increasing number of re?ecting mirrors. It is therefore 
preferably to include three or four re?ecting mirrors to 
achieve the best possible result. The re?ection surfaces of 
the double side re?ecting mirrors is preferably made of 
plating or gluing tWo single side re?ecting mirrors back to 
back. 

By means of the structure and arrangement set forth 
above, a compact and light Weight scanner may be made. As 
all light re?ection Will fall upon the re?ection mirrors at 
different location, diffracting light phenomenon may be 
avoided for achieving high scanning quality. 

It may thus be seen that the objects of the present 
invention set forth herein, as Well as those made apparent 
from the foregoing description, are ef?ciently attained. 
While the preferred embodiment of the invention has been 
set forth for purpose of disclosure, modi?cations of the 
disclosed embodiment of the invention as Well as other 
embodiment of the invention as Well as other embodiments 
thereof may occur to those skilled in the art. Accordingly, 
appended claims are intended to cover all embodiments 
Which do not depart from the spirit and scope of the 
invention. 
What is claimed is: 
1. An optical path folding apparatus for optical scanner, 

comprising: 
a light source for providing light for optical scanning; 
a re?ection means including at least three re?ecting 

mirrors arranged in a manner desired for receiving the 
light from the light source and re?ecting the light to a 
desired direction; 
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a lens for receiving the light from the re?ection means and 

converging the light on a focal point thereof; and 
a charged couple device located at the focal point for 

converting the light from the lens to digital signals for 
computer process; 

Wherein the re?ection means includes at least one double 
side re?ecting mirror Which has a ?rst re?ection surface 
and a second re?ection surface for respectively per 
forming at least one light re?ection thereon. 

2. The optical path folding apparatus of claim 1, Wherein 
the re?ection means includes a ?rst re?ecting mirror M1 
Which has a ?rst and a second re?ection surface, a second 
re?ecting mirror M2, and a third re?ecting mirror M3, 
Wherein light path is: the light source—>the ?rst re?ection 
surfaceQM2QM3—>the second re?ection surfaceQthe 
lens. 

3. The optical path folding apparatus of claim 1, Wherein 
the re?ecting mirrors are made by plating a surface of the 
mirrors. 

4. The optical path folding apparatus of claim 1, Wherein 
the re?ection means includes a ?rst re?ecting mirror Which 
has a ?rst and a second re?ection surface, a second re?ecting 
mirror M2, a third re?ecting mirror M3 and a fourth re?ect 
ing mirror M4, Wherein light path is: the light sourceQthe 
?rst re?ection surfaceQM2—>M3—>the second re?ection 
surfaceQM4Qthe lens. 

5. The optical path folding apparatus of claim 1, Wherein 
the re?ection means includes a ?rst re?ecting mirror M1, a 
second re?ecting mirror Which has a ?rst re?ection surface, 
and a second re?ection surface, a third re?ecting mirror M3 
and a fourth re?ecting mirror M4, Wherein light path is: the 
light sourceQM1—>the ?rst re?ection 
surfaceQM3QM4—>the second re?ection surfaceQthe 
lens. 

6. The optical path folding apparatus of claim 1, Wherein 
the re?ection means includes a ?rst re?ecting mirror Which 
has a ?rst and a second re?ection surface, a second re?ecting 
mirror M2, a third re?ecting mirror Which has a third and a 
fourth re?ection surface, and a fourth re?ecting mirror M4, 
Wherein light path is: the light source—>the ?rst re?ection 
surfaceQM2—>the third re?ection surface—>the second 
re?ection surfaceQM4Qthe fourth re?ection surface—>the 
lens. 

7. The optical path folding apparatus of claim 1, Wherein 
the double side re?ecting mirror is made by plating both 
sides of the mirror. 

8. The optical path folding apparatus of claim 1, Wherein 
the double side re?ecting mirror is made by gluing tWo 
single side re?ecting mirrors on non-re?ection surfaces. 

* * * * * 


